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(54) POSITION DETECTING METHOD, ITS DEVICE, EXPOSING METHOD AND ITS 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect a position of all 
fine patters on a substrate with high preci sion. 
SOLUTION: By an interference alignment method by a 
ONdimensional detecting method, a plurality of lattice 
mark positions AXjn 1 on a substrate according to 
obtained radiation intensity signals IA, IB are detected by 
a circuit SA and a circuit CA (every wavelength). Further, 
in the circuit SA, based on changes according to relative 
scanning of the radiation intensity signals IA, IB and 
design data of the lattice mark, an undercut 
corresponding amount Sn of each lattice mark is 
calculated every wavelength as surplus with respect to 
each semi-wavelength of incident light beams near a 
mark face of an undercut. In a circuit WEGA, a small 
weight is given to a detection position of a mark having a large detection error corresponding 
to the undercut corresponding amount of each lattice mark and a large weight is given to a 
detection position of a mark having a small error, so that positions (arrangement coordinates) 
of all fine patterns on the substrate are calculated by a statistical processing by a minimum 
square-law method. 
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< 2 j$vmk > assise i &ett tr - ag> 

[0 06 4] 

] sin 9n = An /Prxi < 1 > 

3>. Prxtf*» J FRG«[>H!a«:«r* 
[ 0 0 6 5 ] tt^fgR R G*>6£*L/fciwia 1 * 
B*fb-Al«$«ccj: &r-^CE>SttlMB9& f **W 

+■ l vtB«b'-A^Jii^8<4*oyyfeDo <o»ft»<l:*J & 
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[ 0 0 6 6] ±I2S>J: ^tc Oraajft^^ r 3ftfc2 * 
0>&^#<P+ 1 -XB*Tb~A+ Din < n = 1 . 2 > a* 
^iSfefcr-A+LFS^- liXPWb'-A- Din 

i: 9 ^sRtIC £t £ i: ^ K s n. *5Rig 

«8tf* 6 Cfl>**jHK«tt6i*, t 7 

10 -y*s»a«:w^n*siii7.f A*it/riwiiu c 

C t?« 0 D o *&K3 tl, 1 iXB#r* ± D ln^ J: ^> 
[ 0 0 6 7] SHE bf-A ± L F \t9SM^& 

frWTS^^tifcasti&aasft**?, a. 9^ 

[ 0 0 6 8] IHK*^7 tf&jfeb'- A+ L F iis^b' 
- A- L F - U x^NX^nHi«Ait«C 

20 9Eft¥X6, 9v*aS*b'-A+LF<!;is*:b'-A-LF 

?&*>*>. i^*^^7 \tm& i/>xi 

*4M>4t/felWH**lfc:B('r&»*t-A <±LF) 

x; NW±r-<Z>^ L->X1 1 <wfcWi hi&H b- 
A+LF, -LFO^dA^SK?^* 
[ 0 0 6 9] *«>3&jfeb'- A± L F t* f-A^^'j ^ 

1 or2-7cc»«sn, <sm*> ;t*hfeu>xi 

30 4ftgr% 0A^wccAtt?& o 

[ 0 0 703 c c r% -5x,^w±6c«. a 6 cc^^n^> 

MGi ( i = 1 , 2, > ^WM^nt 

fe9. H2'C«I»^-^ MGj 

1 0 0 7 1] CCDtt^-^MG j ±^^, 

^.A 1 <z>^tr-A± Dii^^tcj: ->xftir > titc=?& 
m$zm&>\2 ©a8*tr- a± Di?<z:^ocj: ->rff^> 
40 nfcflN*©*s. I— t^LSl, LS2<^J7KRfSG 

br-A+LFi-LFt©W€I>af«KS2 -±i<Dtc 
'JO. «OT»«4*tt^-^MGj±*— 

^'j^n^>o eo'c-c-«>«Wii*flntv ©te^t/r^m^ffi 

R R G (Dfe^R G (OilJgC V KifcM L/C t >& 0 C cf: »J ^ 
J: ^ «C . *SWC'fflgv 7 M&^m R R G 

[0072] m2&e>WZ>&%& J ytc. 
50 (fe^-^MO j ) iT'Wtt^fiRRGi 
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it. 3^-»U>X5i*MHL'>Xl 1 tOStiLTklC 
£*>X&X>tC$flk tCttZf.^tc&mSftX 

;^K*K4*Btffft*. ^j-mW-S^-^MC j 

[ 0 0 7 3] **«s«t?«. *^W±T 
<0»«K>jmBPlf <ffl*#?S«>B»l©2tt> ft*-* 

<D<mio» M4b-A cfK&HH-LF) 
MG j CC<**0&B«* <iESM^> **© (W2 
v» JdHb-A <#;U*- LF > ©ft-i 1 ^ ?MG j tc 
<**N*B#HE&M:, H— atfHCJttl/S^ccT*** 

-*MG j ^«fc^0^Ha*T7£i, Bl©A*fb-A<Ji>te 
^v-*MGjKJ:£N;SBt«fcfc. H— **1ft:»Sfe 

± LFOJBatKSCCAG-C. JU?£&2 * & f T'^ggasi 
[ 0 0 7 4] C©«fc 5 tC, #0 %BftX& 

nettf*u>xi loAkjgHK&Fo &i/r«R«W5> 

b- A ± L F <f>~7 - L> J^E&M < V-JUs\Zf "J £ 

-iffif$> ±r©B«IDLn *, fe^-?-*MGj©fcffi 

DLn = ±N*Fo-An/Pmq <2> 

■CRfttfftaU:^. C©<J:5v*8»»*>BKiDLn«> 
Btttt. B£*£>rJL4mERRG©tt?RG®Bn*> 

[ 0 0 7 5 ] 5 fc^?- *MG j ffi&'pfy * 

imicmm;m.i,tn>£*>i£ y ias*tr-A±LF«i» 

[ 0 0 7 6] *^Jfe^fiiB#tffi^g 1 0 0 

[ 0 0 7 7 ] <L C , 1 1 ^fcbra^fe 

MncmvtsM^asrn amrtx) , sowar 

ft*MEr&;fc*!>tc, B24HOfltt45¥%7« 8. 9& 



(10) (MW9-246 175 

is 

10 * BKr« iEr ^Ci^C^o 

[ o 0 7 8] BSSAfc£% i o 4 k-xi-csw! 

r*. CWHE*?f*l 0 4Mt, B1B«*U>3C1 1, 
G. SB? y^3?!3, l>XO>it?Z&fcM 

[ 0 079]H«l/fcJ:$ ^: r JHB 3 nfc 

A. Bti, ^H33l/>Xl 1 . ^ ^ l 0£31 

jaU'C-C-n-WlT^tttS < r ^ <? & $ ) 1 5 a 15 

i> ^ a§t Oi ^ ©*fi«tisaie ^ 1 a , i b icm% 

1 . L S 2 <Z>KK<J>~mc J: 0 , fJ^§ 1 (Ojfeft^ J: ^> 

g j itMiwf&n, c^rn4>b- hB%«t2 * ^ f 

i PI bB jWtCKfk-T &E?KJS <t rjr ^ , 

30 [ 0 0 8 0 ] — =2 y > - ^? u >x5cr>^6 tr- a 
1 o«Bii^«B (Mbr-A±LF} 

SiSSi^frHBtS^SGifcSai/TBSld 
C C -C4>#BS1^S Gii 2 U > - ^ U >X5 

2 ^©^^ijgi/rrEie^s^rjufs^tSR 
rg L^&x&m $nn^ 0 c^c^BB-ts-t-SGi 

40 [ 0 0 8 1 ] « c x\ vmtifts Gwmmt *<D=Fffin 

± 1 *B*f *0*B— TSmC b— A Bmsi t£ r> XM 

ztiit&m? on? 1 z%&Misxr<tT?& 1 4 

b- hH«»2 * ^ f ^RH/B%B©iEfttt^«c0 % -e 

^C©SSIiI^ i tnsi>. b-^^LS 1 , LS2<?> 
£E©j£*tk: J: 0, 1 ©**k J: ^ff 

50 [ 0 0 8 2] J^KWl,fc*^cjfi«^ttBfeffi» 



http://www4.ipdl.inpit.go jp/tjcontentdben.ipdl?N0000=21&N0400=image/gif&N0401=/NS... 4/9/2008 



Page 1 of 1 



(ii) 



9-246175 



19 



20 



C<D®&4^£i*l'- J F (LSI, L$2 ) t&*5- 

[ 0 0 8 3] ffigltffi^B 1 0 0 &ftti&Z> 

UHl&12 0tt. (4*glltettiislS&SA£, IfcffittiHSiiE 
BB5CA<^ M*m*EGA*AilBli5WEGA££^A, 10 

fgg£$nu^o ccc. coaBt^ttBESi 2 0* 

#£?6«BBCDM*H*fCiM!r* 0 
[ 0 0 8 4] #^tfe0tocfc ^^ro >#SC<D* 

&£<,>ti, a«-?-^FG*ffis*^*<taf, &7t»f^ 

I A. ! B&tf Imsit, i^ntt- hJi?6&2 • £ f 
[ 0 0 8 5 ] COQrt, H& < 1 } li. 5w ? * * 1 5 a 

u. wm <2> 5 Dcc-ttiAr^^Tfeaff* 

£Xn= (£An- N - Pmq/ ( 2 * > + 

(3) 

*iB^f & 0 CCrt^ai*, teffl*<^firf>[X*i|** 

-If 3 X D £ U -*^JTfi-Sf L 0 rf* b -*? L 
Si ^iT^TfelCCER^ii^if^ I A, i B. HkXJt 

CD^^Tr^EROiA^cif^i A. iB, J^tfims 30 

[ 0 0 8 7 ] 5 *>K, tti|«*ffiBKS Ali. SAAff 
^IA, IB. 

A n ©WtffijKRCtt^-^- *MG j ®&9ifitt'C®%ft 
r^Hi^^o fc^- *MG j <&*Siifi«1?<«fifiA rn 

<psg> ^©swfiwcaebntrc^iss-tci*. 40 
&mm v&\*> *t?cE)«**«*u. te^-*<z>s 

W*>*>An -e©ifl>*Sfl*T&. J&Mt@=*3£Sn 
[ 0 0 8 8] *X\ ±sao&Stf!e£Xn 



B*^f. *fc, IHS (3> l*5F<*** l 4<£>S 

«tfi#iin5*S!gii/r. a Ay &B<omm&&&? 
estfj^iisfc: *./ *> <d t u - t > & 0 ztcis-v 

A. £B> {^<tAfcWX..BfcWX,^hfiiAMI 
t 0 0 8 6] H44>tiSttliiBg& i 2 0fcltot»'C«, (4 

tMMMBBHs a *?cn*>ccmm&A> A 

B^fetBSn^. CCE>ttfBfll*4fr?- i7MG j O^OB 
<^-^MGj ^MG j ±tC 

. c n 6 2 ^«H4if^ h -c-nen*^ A:*aaf4sc?> 

ia-CA^^r. f4*KWUB»SA«:¥^ltAXniU 
T. 

[*3] 

^Bn- N • Pmq/ <2^r) } /2 

[ 0 0 8 9] lii^t/fcSii-?'- ^ F Gi^ COtegM 

wmtett t'-A+LF Bswttigtcias^ ^ j; ^ ^x^ 

£fflwm& 1 0 60CJ: 0 \s-«?-=P&§i 1 7 

ott**-t^»u^.Wi*i 6*^or?ftet>n* 0 

[ 0 0 9 0 ] * 6 1, ^LtiMltaBBS S A fttJhiacoJ: 

^ffi{iSjaEB^CAt*. C^gi^j^UilS 
£FXn <!:, C©i *<^>U-^-^F^f 1 KOBtfjLfQ 

^'<C^gM6©l£K:#$x;NW (JW^M^-^ FG> 

[ 0 0 9 1] ^ttjikllfiS 1 0 6 iej: 0 fe-r-r- ^? 
MG j O^S^tlSIBIt (X j , Y j > Kg-^C^x^ 

iLlsiPSCAlt. -e^A^-^iigtT'^'U-^-T^lf 1 
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(12) «ra¥9-246 175 

22 

*(/C^$nt^0, EflSftZMlftWa, 08K>tt*b. MSB 
T'i*. fiflBgfto^CCfe^t 1 -?- £ mo j ±K l^^ h it 

o^-r^o edgfi, osw>-c-n-en<?>a«A <Ait 

±BBA n < n = 1 , 2 > ©c»-mri» CDttttlH6Ktt , ?& 
&M£tf*(*. 4>a , *bWin t Vfc. c<0<t 

MG jCC>fi&<C^M<!;^&£, it, (H1S|J*M 

S^H^ Tfcfcfc e x p < 4 * i h/X ) £8R*fc 

tc^t*T£rs]a*c&*a^ cc s eit-* 

( = 0) e x p ( 4 jt i 0/A> = 1 

[0096] -sstc, a 64>o>o!i» a^c-ft-ena* 
awe a or, 

[1*4] 



21 

rai^-r^o ±ffi£>fi«tBaBdn tc^<^c^ 

[0092] Jy±tcJ:♦J**^ft:*(^ail4eAX^n• % R 
£tBas«1n€4>£<C» a*ft»EGA«BBBWEG 
Ait. 0XMW±<DMfl®fg^^*MG j O TiB^Jj* 

ttftj * 0 c<Ma9ijffla^it*, s&ssooega 

<t|ajlH. 6f©^^-*Sx. Sv. Rx . Rv. O 
[ 0 0 9 3] &4©\ cn*TO«WiW IMOBWfc 

wa*rti3»x*rta>#lM L "7'- * mg j 

»C**), «*«e2OOt?l*Jbffl£H»0> 

* X t> Y ^ifiia>feT * DtiiHfttij £It* ^ J: 
[0 09 4 ]£*<:, *3tttSfll©«»CA^, IfrT-r-* 

mg j vm^mcofe&mERvismz^xmiTrZo 

l 0 0 9 5 ] @ 6 CCi t, *MG j OHftWfcfc* 

*A(u) = *a* sin in a u > / in u ) (4 > 

u = sinO/An <5 > 

* B(u ) = * b • sin ( n b u > / ( n u > ( 6 > 

Cfc** cn^it u = 0 <0%Bftr*> Tit. ^n-t- AP^HlB^cc^Af^^-^^BtefcoS*!^ 
in. a • £a . b - *bivl> t it. 
[0097] <ett\ IHISP. B7<W&Kbr?** [»7] 

*(u) = {st'A(u> +*B.;u)-exp in t Pu ) } xpir <u > <7 ) 

Pir(u ) = sin < ! % P u > / sin < * P u > ( 6 > 



20 



«> > <7> ^^stc^o. caaB©4Mi^B 

TiWfefti,*, 40 
[ 0 0 9 8] Jil2<^>Pi r ( u > «. BWM 1 © r SIB 

KKBlWfe«:lBS«'** u = K/ 
P <Kii^> W^OTa^lH ^^>fe, <-nwt" 

</>o=a - ^a + b • 4>t> 

=a *a + (- 1 ) ■ * b ' * *b 
a * =P*sin <N?f a/P> /ar 
b • = P-sin (N^b/P> /k 
t?±Z>« 50 



♦ G y ^6©0KB«*iN»B*F*©**l6H , r&© 

{ 7 ) exp { ?r i P u > it, 0Ma*f* < u = 

0 > KfcTtt 1 £fr 0 , + N'XBfrft < u = ± N/P > 

00 , *n it, ■c-neti, 
[»a] 



(9) 

(10> 

(ll> 

(12) 

[ 0 0 9 9] C <D£ 5 tc. mVrti&m&Q , *u *K M 
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(13) «ra s P9-2 4 6 175 

23 24 
<gJ£#M*a . 0b a>6^'!ii£n&iefl*, &m%kO>& *<r>0o <b*l GOtf-fiH < 0 ^Bftjfci 1 ftBtfftOlffl 
lttt*ftl/3tefc«!>3WB7 , CA& f «c4*» BTWfc s> Alt, B&^AjKKA* B^M^iA. IB 

v&niz, * * i>xkmfrftz^&&t>% au^o «>*^a„ c*u*n = iw^Ho/c 

fro. ^fea7*Ci*, &Bft<Dfcfe&N= ifl>*8£W* C£T'tifr<. fi^£>N <0N ) ViEV^o 
alfliftSnu^*. ^T^sS5&ti2U±^N^^C-T [0 10 1] Sfc, *N £00 G>;fc*3S>tt < I 0N 

[ 0 1 0 0 1 B7 ( 1 > fi*. SeSlt$^ , *bJ: An . i Bn &e>mi£?Z>C t&*l»V*>Z* SIII^ I 

0. 0iXH*f*»*5*0 M^^n^Ci^b. 10 An. i Bn ©ejcfiAMWu BfcWXnki:, 4'O<L0Nrf* 

<2> M\ »4|JSS?**a . <*bJ:0. liXB*r*«S ^ffi!BriS*iM»*$nfe^r^^C^O , S'hflA 

* 1 frfrm $n^Ci ^r^To PlifeC'ftH < fet&miZL 0 umin. B MINh& . 4 G <!; 0 M #i£&tS t^ttllS 3 nfc 

a <Lti*g^Si^^>b <rm<omm\t<x>xhi>t t^ct* t^c<WJfrc&&*>&. 

B7 <3> 4*. mm < 1 ) , <2> J:tff36nfc* [K9] 
O ? 01 *ll^fite«±icS»*t/3fcib«>'C*>D. 

AKW-fr^BMVCn^ ( | 00 I 4- I 0N | > « <13> 

AMINri^BMINn^ { I 00 I - I 0N I > ' <14) 

tttZ. £&. WW>:a>l^xhTtt, * * [»10] 

T = { AWOfo- AMTNn) / < A^WXn+ AMINn) 
= 2 - I 00 I • I 0N I / ( 1*0 I s + I *M I > <15> 

v$>z>ip*->, 2>Hxh r«tarrn«, (15) *[Kii] 

0. ★ 

I 4N I =/3 - I *0 I <16> 
&= I 1 ±f < 1 - r J ) } /r <17) 

<t$c^x\ s£ (i7> *<o±\t> -mvc *t/T. cftK«fco*N 

0N = £ • </>0 - exp < ! <18> 

[0i0 21lLt©AW#*«t. ±ia«>. fire 30 ff*>K*Br-*>-s. -t-or. Da^, agporc 

0 . 0n *>^>. te^-^MG j o>mm& v>tc?>, & <9 > % do) ^^tt^aittErfBsw-c, ^ 

i£0a , *b £*«>&C<L#1?*£, AftWtCi*. 1**0 4K>Xft (it^J^nTC^vtC^^) t£0a , *b CQ&V 

0a = {b • ■ 00 - {- 1 > " * b - *N 5 /C <1S) 

0b = (a ' - 00 - a * 0N ) /C <20> 

(C = a - b ' - (- 1 ) ■ • a ' - b> <*N 40* [0 104] fcLfciCJ:^. ^ (19) . <?0) <f>a 

25 (15) 3WtA3tl& 0 > > ^bC-fii <jfiXSe> ei/T. 0a , *h(^> 

3? <19> , <20) 00 Ott«»R»D , Cl±«Ci^ JgS»»^^M*«tienO>f4ffl <u>* (»W3» 

S^lfe^i l/C 0a i *b CC-iitgM < = ) tfi&frtol* ho BPfe. 

Ai*©^ 40 COtttl (RealS6imrA) liQSCOB [» 1 4 ] 

co a = tan - ' { a>/Re(*a)5 (21) 

cob = wn" 1 {lm(*b>/Re(*b)} (22) 

r*^o M^O^cob -cva =<vtl,X. *a ^<tan" ? ) ©BWtt^6. o>tf>ft# 2 

, *bCC'l4teMcu^*S^o tetSMcoti. «<0Jf6^fi co-2 n*<*>±L, % <a<D&*mX'$>2>±*l£^ oj 

t^XiSckX'A nr(rad] $*C<0lg&<L Df9&^. H ft fill 50 It 2 tc ^D^yc^<7>^:co<i;^^o 
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(14) 

25 

I/. CCC«#M6ht*, ±&<»toO>!kT£i&k J: 0 . OA* 
2NMH*3fta>«asr«^«: iofe < kit, r h ' j 

1 0 10 6] ft** KLh©H^tiEI60D^D< Ui>* t K 

\.*xi>±sMmmtA,£*<»**»mx*i>. mu 
[ o 10 7] «ttft«*c*jc*t:ii, WioJKWe *»J . 

*MG j<5>^S^sf^-S. *?ft*>*>. H4 

^sxsar^ i a, i Bc-smft^ i n^omim* 20 

A. £B<^<C##<DS££#ffiT£, 3t(C, ttffi£fft 

A -Cttrtaw^qa^fcT - JU 
i<h A*- A KHH<CJ:D. M<t^©£^fiAMWru B 
HWn. SCXg'MBAMIKh. BUItn&MHl/, CtlffcO* 

wno«©3> h h r«rWtir** ft*. Mff 

hr£3$ (17) **S*N £4>0 <D7^£ 2 <Dffc 30 

ft (tBBfcil/W) Rfl««*»«. 
[0 10 9] -tl/f, (ifBM^ffiislKSAlt, ffllfctta 

&«a, bSOTRinPiMI&a (ii) . (12} &£JBi' 
Ta \ b ' CE>tt«r*JUO, cn« (19) . <2<?> K 
KAU *a. *bG>tt<tSSHft> ZWftVZ. ZO 
X. 5 6CC3?<21> > (22> J: 0 » 4>a , 4>b CO^tl^ 
n©{Mtoa. <0b*&ti>. *<^«£Wi*G>fiH<»ffl 40 

GjQCItf, a£K>&«la. bl*. t^T^-^r-^ 

[0 1 1 0 ] C<Omm<o£*), WftQftK (23> 3W> 

I/. a^lWEGABKWEGACCfc^rt*, ttfflttfi 
fflE^CAK«J:£Stt-r-?-*MG j<J> (-fe^^^tiS 

&te&?Mk«D> ^a<igAXin > K4tt'*aafftt 
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W9-2 4 6 1 7 5 
26 

K [Ml 5] o> = 4%r\/'A. *fr*>*. 

(23) 

in.) T*«bSt££<9 ft: 

[0 ill] i>%*>&* ®*WWEGaeikvegak: 

MS-e^kcw: s-?c * f ft Jtt ^r(>^:<, <-<^>ts £tc ti 
ttfflH«tffl@RSSA<OffiA«*, Rtth" irtiiarj: 
l*. 01»O* (23) ^*>6*S-&S^h' ii, tS-i 1 ^- 

<te*v-?&&X'<DMfcm) <Digm*»i 
[0112] mo, (23) %CJ:«Btttt) a CE>ffiUlv 
[01 13] U^CEWm-CtiC. tt^?-JMG J 

0- c. ^6<^>$a<, efl^ifl^ot*^ <ttfc} 3>sfit& 
^-^ tc^C^Cf HMBSfi ^^fflf -5 ^tcoc ^Clfe^ 

^. ht)?Z>mm, &&<OZMa , bt*, a 4- b = P r 

[0 1 14] 'MC % i&tofflff>m&ttiiEGA&&®Z& 
WEGACC-^^CSttW*. 
[0 1 15] C©**tfC*EGA*L£EWWEGAW:, 

1- CWHl/fc*!*^- ^MG j ©*ctt4f4SAXin , 1 « 

{ j = 1 , 2, , M> ^trM^s 3 

[0 1 16] 44QlMcoa»ft^EGA«SBBWEG 
At*. #fe : f-?-i>MGJ«:'±lS'&^^li&gAX^n , a 

cx&BUtAfttf <xi , Yi > <omtiemtct*ii*x> & 
m&otc tm&j&Q>[svxt&Mm<D <2m+ 1 > / 



http://www4.ipdl.inpit.go jp/tjcontentdben.ipdl?N0000=21&N0400=image/gif&N0401=/NS... 4/9/2008 



Page 1 of 1 



(15) «KI¥9-2 4 6 1 7 5 

27 28 

cQ (MU«3R«[>afeS A n <?> i /A (CffiS < m = 0 : « ft< &£fci6. 8fi*©a*ftW«rff «c*>«f J: 0 

£MG j T'G>m*S2:&S£T&o 'ec'teg^9ia$s^xin , k**^^*) <tot:«. 

[0 117] «Kfttt£aj£«%Ci:t*. ^ 

1#aiSs0>4>£t << - >> or. < &tf>&^C<7> > MBfaW * t ft 1 6 ] 

Wm= cos < 6 s in- k/2 > (24) 

t>. Xio* [ft 1 7] 

W in = [Hcos {2 * <$in-jr/2) } ] /2 (25) 

^Rffif^o i>^*^*^ hWini*. ±££(514: *X*Wt»S©*S^-^MG j ©SKt&e <Xi . Yi 

i> ibc.t^n^^ ^OTJfc ^ t ^>i^ t [ft i a ] 

[oi 19] -§§k, EGAr-ii, m-&m*% j SOO* 

Xin> =Sx- Xi + Rx- Yi+Ox+AXin (26) 

-'h£*ft> > Rx, OxOSfil^^T [ft 19] 

£fc, K«Kk#«^Y*iaifl-aw<D«^-?-^M*2o 

Ykn* =Ry- Xk+Sv- Yk+Ov+AYHn <27> 

*Sv, Rv, 0vG>S«&fc**'* o CCt. Sx , Sy [0120] Xjm <1uS> CPJSjfc^fl'CflV 
^t>0x^)igSt« o CCDfeifegRx, Ry -brA^tC J: 0 . 9x'*fCf4til&£tt^£l,fc«). Ifi&l/ 

t>*> a^a^^piKSi. **->^\im&<m3Hm [0121] mm&x w2f&m±&. 

mt. ±£Sx . Sv iC-RftfA^^ CCfit gft 30 [ft2 0] 
VXDBMkttMctos IHIs£Rx. Ry£T£ <C 

SAXin 1 =21 (Xin'-Sx- Xi-Rx- Yi-Ox) s <2S> 

T'&D, cn*«\±T*-'*5-tf--*S>c. Rx, Ox *Sv, Rv, Oy^aci«'^^o 

t*. [0 12 2] f.^^EGAT'tiC4a6^^^-^cr>^ 

[fts 1 ] mmo. po>tem&M&^&T2>£ i&ctit 

a £ £ x in* / a s x =0 < 29> ^ fcj* % **^tc^c *r t«Kto-* - * of g^ti 

ax^Xin* /dRx =0 (30) ^S<5intcj:D^^>^Wintcj:D. #-*-*<D*MB 

3X£Xin' /dOx =0 (31> SM&#Jfi (M^tttt} U-C#^^^-*«E>93EtfTftf 

< 0 . BP fcS'l MB > J: 0 . C £ #T' * ^ . ( 28) 3W)«*> *J oc . 

£. PtlfrCl/^. {27) SCC*SnfcY««>^ [ft22] 

UXirf =5: {Win- <Xin>-Sx- Xi-Rx- Yi-Ox) 4 } (32> 

Officii:, *SAXln(DS*ftW2*fP«:#ffi , r-So C ■e«>*St«aoEGA<kl§ia'C*&o 

n{cj:o, ^wi^^>K^^^tffl^ix■!n , it, iigst^cc [o i 23] ±ia <29> - <3i> s^ii, titw 

J:^.'^^-^Sx. Rx, Ox V>&/HCf&L,Xi>±&tj: yfa. 
rm^J 4fr5C4tM, .'^^-»Sx. Rx, Ox [0 124] 

l*. C<?>«fc^a**>iK. (29) - (31) 3W6:*tf> [ft2 3] 
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(16) 



9-246175 



29 



30 



SWjnXi* £WiA*Xj-Yj 


SWjn-Xj 






XWjn-Xj- 


YJ ZWjnYj* 


£Wjn-Yj 


Rx 




SWjn>Xj 


SWjnYj 


2Wjn 


.0* 





^WjivXj-Xjn 7 ] 
£WJn»Yj*Xjiij 



04) 



[0125] LmmX'foZ<DX\ ±I2«3Mt?<K < 34> £ * [0 1 2 6 ] l^tMK, YflCD'f? <>r- *Sv. Rv. Oy 
X£Y*n* =Z{Vkn* (Xkn'-Rv* Xk+Sv Yk+Ov> 1 } (35) 



[0 127] «±KJ:*>. -^-rf-*Sx,Sy f Rx f Rv, 

Xe* = Sx- X*+Rx- Ye+Ox 
Ye'= Rv Xs+Sv Ye+Ov 

£0*c#m$ft* (^n^) o 20 

[0128] WC, **teffl(?>3S*^|E2 0 0 K J:&S 
[0 129] (Wttil/f. Sx/OWbtCM:, |5@Sg*H# 

Y*i«tsat« wow?--? - * RMt s n. w« 
a><L*r^> 0 30 

[0130]® £?\ ft&HC, waufe^-**-^ 

ROif^CCr ©$x>*Kfl>*MBa <&TO6HAX± 

1 0 ©fcffi 4M>jA R f x,» >fl"K©&£;<=i t ©MCE) 
X. Y*i^<^BW»Kl«^^W»* ■e^ttHHff 
ti. Sm^-*«FP©«ftl,fc^-*FG<fc. t^ffi* 

iC^Rf4<o^*i©fi*rna*f4B*ffl4iia 1 o o 
ffiSCHg*: u-tR^it i 7 frc j; ^c^ffif &c irvt 40 

[0 13 1]© 3C«C, ^x^W±©W»<J>^3F * MS 
«©*©ftft©»Bfllh W*«8-l 5@^s? h 

%mi£ -c-n-etifjgft $ nfcts-? - * & *e>.^£ x #iaj , 
Y^rsj-c-n-ettcc'Cis^rUifli^r ^>>r^- ^<z>& 
^xmmm^x, y 

[0132]® W*t?. f£g#t£^B i o oootaefc 
UBB^CCt*. cnfc^lfcffliiB©^--*. t££|£ 50 



. Ye') #s. 



K©ttS <X- 
[K25] 

<36> 

<37> 

[0133]® eor. waoi>a*©isccij:. 

iM\ CO>A??V> wm^, 2M9MIB 1 0 StCofc 
t^xnAf-^WS T<Z>2 Xj&mWrtttoti . £ x 

[0134] coc-i^ «^snfcBaw*a«:ffi^r, 

u ? ^ ^ R aWfRn $ n ^> i . I' * * *®BSg; 1 3r - >^ 

[ 0 1 3 5 ] C ti« t?©K»*6fld*Jtt J: ^ oc. 
£»C&, tiLffiS^fflSSSS Ate J: -?'CfgM#tja^^# 
mi^feffl[ElKSAi«sffll4B*ejEls|0SCA0C 
J: o'CttS#ra*S*Mii*3n, S^fttt E G ABSSW 

eg aocj: ^xm&^mm&zn^&o 

[0 136] UlSmL'tcA^lC, *mMic*&&* 
test t; xm&mi & <./ r ^^j -2 &&kn& * temtmm 
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07) 

31 

[013?] *tc. -*mmfo£&<t. mm&<o<-ti 
&zmM&&fem&m i *x . ±ias*tf w ega 

[0138] t/**t,ft*£. *ft«*5^-ro*>±l2*ft 

&ctiift<. #-i6«D*«&ttffiur«>*ri. 
>*c«* i*fc#, c nccpiE ^ n-s> fe^T't* 

ft<. 0**1*. K?"?-?MG(C#U. 
lk+m j WSM&&9&titoK. ft £ #?&^<:-x * 

[o 1 40] ±aj?»«i?tt. flOHfttHKfct* 

f. </>N £ *0 CD** §©Jt<WMB«. ^Sif^ I An 

cc. a*f-A± L F©d»ft< ± f>t*>&^— **** 
C<Dt*icr 4f>*$ I 5a, l5b<J:*)f? 

I Bftrti, fc'-hitft<. DCWift9n4. *l 
r. MBS"* »JCj:*)ffl*J*3K*b'-A-LFtaBl6 

^ 1 a \tsnav<o 0 ^s*r*^*a *s* o , ^ < <r * 

*15bKlt ^b'-A+LF^ffi^-^MGtcJ: 
& 1 wa#F*co#*A«»l. *Sif^ 1 Bt*#g£^T'tf> 

[0142] C©* 5t£^6d*— ^OisTfcfc:'- 50 



*SPB¥9-246 1 75 

mtWtrhGrZ. #U-1f«aiLS 1. LS2«>&**T 
4>K f + 9 £ £Hn?60'Ctt& < . t' * ? * U 
~tK#j*L SI. L S 2 «^tCj£*ru #fi«*Wfc i 

a. i B*^ti«-n«*ifcife, w?**Bi;t:u- 

[ 0 1 4 3 ] CCOJ: ^(C. 0&B^&N^ft#<P£ 

[0144] aci*, ±sa*«s«ri*. ~&m&?m<t?2> 

*4©-CMtft<. HT**^^^tUT2ofl>*aS*^ 
SHB (AOM) «rJQt^9. *>C^gSAl 'CSSJW* 

[0145] ^^"c, ±ffi**«r'ti. 2^ffig©|ftta 

[0146] ±sa*««it?{±. tesita^A^b' 

«S<t*Jill!S*RiKtB»^cS'r S^<Z> 
PO; ^tMU&CDPlT$ft4s tr- A<^>*t 5 fe<D, * 1 wfc 
b- A<0J9fStt t^2 t-ACDJ^&lSi «Hfs^(CH 

PKE3n**>©*CtiftC*, WACt At*t'-A±LF<D 

i>w s i ^ re ft*) t/ ^ u * ^ h a^sst 

*»r?jEK«iJtt#), ±8Biia«fl>WUi3!)«?Tft**o * 
[0147] ^fo^ >^^Cii, ^tii^iiO 
5^c. Qx.^x?~z>WSTiitE:&*:~*? 
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[0146] ±g2*te«*r'»Wl/fc<4HttfflB 

[0149] -bia^te«r-t*. ^r^^r? 
^ > > r MttI«^M^I^IUMIlttteaMffldti 

r r > r 5 > > h tfcffi^K ^*»w©tte*ita*fts 

[ 0 1 5 0 ] 

A) W^Ci^, M6±^r«)«M^<^->Oft 
[0151] #KC, aS^i[i3, M*Qtl OCCGMUCWii 

[0152] s*>cc, tmm2, tmms, 9*aste<o 

[BB0V*£HfiB] 

[ni] — mmK($&m^&<»w&&n&mx'& 



CIS) 4WSPP9-2 4 6 1 7 5 

34 

[05] ( 1 > &m lO^i-r 5'? 1 SaOffi/j'C^^ 
ACWfcSIa*! i A & ( 2 > 1*7* < * * £ 

1 5 b0>tfj#C**#fi1I*S ! B^ftfB, < 3 > it 

r < * z $ 1 4 on a 1 ms&srresar 

[06] fe^?- ^MG«>-«*4t*ut:*ria-c* 

[07] Btr£ifM0O . *Mri*»KSi**a . *b 

AVC, < 1 ) k*&<gi£tf$*a > 4>t> cfct\ OKBtt 
*UM*o 3W**3tl*C £**$1B. < 2 ) ktffism 

ctzmvm. <3)\mm{\). <2>j:ofs?5>n 

[08] "*|fe^^^@irjr- 7 fc^£^U'-^?>a> 
sfe«©HW&*THT'abvc, ( 1 > tt-*-*8«h 
i*. 50, 100. 150 , 2GQm<»mi$m%EL&%kW\sZ>?s 

B. <2) ULV-9BtaLh&* 250 . 300 , 350. 400 

[09] < 1 > (*B8 4>fS >i»JR«W* 

i^^te^^-^^M^^-r^, < 2 > t«© i jgw 
[i^^cogji^] 

15a, 15b fir** i$3t^m 

1 0 0 (iS^tBdgS 
! 0 2 

2 00 S^SB 

RRG B»^7JlttfR{flttH»B) 

SAn afwtttiiBH (B»««am teseiaj^is: 

CAn ^ffiteBtliEKilBS ((iS^tti^K^-gU) 
VEGA 3&tfttEGABB <«»*B> 



[06] 



i ffi n rr- 

$777777* ')//ssss' 
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6j* 



' lit) * lOy J 




tea <NW 



(1) 



-2? ■ 



<2> 



[B9] 




h 4 

p 



0.3h 

ZEI— 
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(21) »W9-246 175 




H0 1L 21/30 5 2 5W 

5 2 5X 
5 2 5N 
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